Gene transfer into the fetal primate: evidence for the secretion of transgene product.
In utero adenoviral-mediated transfer of genes via the amniotic fluid results in sustained high-efficiency expression in rodent lung and intestine. Rhesus macaque (Macaca mulatta) fetuses were injected with adenovirus vectors encoding reporter genes at different gestational ages to evaluate feasibility and timing in primates. The fetuses developed normally following gene transfer and no maternal adverse affects were noted. Highly efficient viral uptake and transgene protein expression occurred in the target organs. The lungs exhibited no immune response and transgenic protein was observed up to 30 days postinfection. Unexpectedly, large amounts of reporter gene protein were released, apparently from the lung, into the circulation and accumulated in the renal proximal tubules and bladder. PCR detection for adenovirus DNA was consistently negative in tissues not in contact with the amniotic fluid, such as kidneys, liver, gonads, and eyes. Treatment of primate fetuses at 110 days gestation with an adenovirus expressing the cystic fibrosis transmembrane conductance regulator (cftr) gene resulted in accelerated differentiation of the lung. These studies demonstrate the efficacy of in utero gene therapy in primates and its potential application to genetic diseases.